Enhancement of 5-fluoro-2'-deoxyuridine antitumor efficacy by the uridine phosphorylase inhibitor 5-(benzyloxybenzyl)barbituric acid acyclonucleoside.
5-(Benzyloxybenzyl)barbituric acid acyclonucleoside (BBBA) was recently synthesized as a potent and specific inhibitor of uridine phosphorylase (EC 2.4.2.3), the enzyme responsible for the catabolism of 5-fluoro-2'-deoxyuridine (FdUrd) in many types of tumors that are deficient or have little thymidine phosphorylase (EC 2.4.2.4) activity. The effect of BBBA on modulating the antitumor efficacy of FdUrd was evaluated in vitro, against the human colon carcinomas DLD-1 and HCT-15 grown in culture, and in vivo, against DLD-1 grown as xenografts in anti-thymocyte serum immunosuppressed mice. The concentrations of FdUrd that produced 50% growth inhibition after a 3-h exposure were 88 and 340 nM for HCT-15 and DLD-1, respectively. BBBA alone, at all concentrations tested, had no significant effect on the growth of DLD-1 and HCT-15 in culture. However, BBBA at 5, 10, 20, and 40 nM potentiated (P < 0.05) the cytotoxicity of FdUrd (340 nM; 3 h) against DLD-1 in culture by 20, 33, 55, and 63%, respectively. Similarly, BBBA at 10 and 20 nM potentiated the cytotoxicity of FdUrd (88 nM; 3 h) against HCT-15 in culture by 37 and 45%, respectively. In soft agar, BBBA (10 nM) also enhanced the cytocidal effect of FdUrd (10 and 32 nM) against DLD-1 by 41 and 55%, respectively, and against HCT-15 by 6 and 31%, respectively. Increasing BBBA dose to 20 nM enhanced further the FdUrd (10 and 32 nM) cytotoxicity against DLD-1 by 76 and 77%, respectively, and HCT-15 by 31 and 48%, respectively. BBBA also potentiated the chemotherapeutic efficacy of FdUrd in anti-thymocyte serum immunosuppressed mice bearing DLD-1 xenografts with no apparent host toxicity. At a low tumor burden (2.5 x 10(6) cells/mouse), 2 days treatment with FdUrd alone (50 mg/kg/day x 2) did not result in significant reduction in tumor volume. Coadministration of BBBA at 5 and 10 mg/kg/day x 2 did not potentiate the efficacy of FdUrd over that achieved by FdUrd alone, but it significantly reduced the tumor volume by 27 and 32%, respectively, when compared with untreated controls. FdUrd alone at 150 mg/kg/day x 2 reduced the tumor volume by 29%. This reduction in tumor volume was enhanced 1.8-fold by coadministration of BBBA (10 mg/kg/day x 2). At a higher tumor burden (5 x 10(6) cells/mouse) and 4 days treatment, BBBA at 10 and 30 mg/kg/day x 4 reduced further the tumor volume produced by FdUrd alone (200 mg/kg/day x 4) by 1.2- and 1.4-fold, respectively.(ABSTRACT TRUNCATED AT 400 WORDS)